High resolution terajets using 3D cuboids by Pacheco-Peña, V. et al.
 
 
University of Birmingham
High resolution terajets using 3D cuboids
Pacheco-Peña, V.; Beruete, M.; Navarro-Cia, Miguel; Minin, I. V.; Minin, O. V.
DOI:
10.1109/USNC-URSI.2015.7303484
License:
None: All rights reserved
Document Version
Peer reviewed version
Citation for published version (Harvard):
Pacheco-Peña, V, Beruete, M, Navarro-Cia, M, Minin, IV & Minin, OV 2015, High resolution terajets using 3D
cuboids. in Radio Science Meeting (Joint with AP-S Symposium), 2015 USNC-URSI. Institute of Electrical and
Electronics Engineers (IEEE), pp. 200. https://doi.org/10.1109/USNC-URSI.2015.7303484
Link to publication on Research at Birmingham portal
General rights
Unless a licence is specified above, all rights (including copyright and moral rights) in this document are retained by the authors and/or the
copyright holders. The express permission of the copyright holder must be obtained for any use of this material other than for purposes
permitted by law.
•	Users may freely distribute the URL that is used to identify this publication.
•	Users may download and/or print one copy of the publication from the University of Birmingham research portal for the purpose of private
study or non-commercial research.
•	User may use extracts from the document in line with the concept of ‘fair dealing’ under the Copyright, Designs and Patents Act 1988 (?)
•	Users may not further distribute the material nor use it for the purposes of commercial gain.
Where a licence is displayed above, please note the terms and conditions of the licence govern your use of this document.
When citing, please reference the published version.
Take down policy
While the University of Birmingham exercises care and attention in making items available there are rare occasions when an item has been
uploaded in error or has been deemed to be commercially or otherwise sensitive.
If you believe that this is the case for this document, please contact UBIRA@lists.bham.ac.uk providing details and we will remove access to
the work immediately and investigate.
Download date: 01. Mar. 2020
 
High Resolution Terajets Using 3D Dielectric Cuboids 
 
Víctor Pacheco-Peña(1), Miguel Beruete(1), Miguel Navarro-Cía* (2,3), Igor V. 
Minin(4), and Oleg V. Minin(4)  
(1) Universidad Pública de Navarra, Pamplona 31006, Spain, 
miguel.beruete@unavarra.es 
(2) Imperial College London, London SW7 2AZ, UK, m.navarro@imperial.ac.uk 
(3) University College London, London WC1E 7JE, UK 
(4) Siberian State Academy of Geodesy, Plahotnogo 10, Novosibirsk, 630108, 
Russia, prof.minin@gmail.com 
 
The limit imposed intrinsically by the diffraction of electromagnetic waves has 
been extensively studied with the aim to improve the performance of microscopy 
techniques and to obtain subwavelength resolution. Several techniques have been 
proposed to solve this disadvantage such as metamaterials and microspherical 
particles, to name a few.  
 
With the aim to obtain subwavelength focusing, we report here an alternative 
mechanism to produce jets at Terahertz frequencies (terajets) by using 3D 
dielectric cuboids illuminated with a planewave with the electric field along y Ey 
(V. Pacheco-Peña et al., Applied Physics Letters, 105, 084102, 2014). Similarly to 
the recently proposed micro scaled cylindrical (2D) and spherical (3D) dielectrics 
at optical frequencies, the dielectric cuboids demonstrate that a focus with 
subwavelength resolution can be obtained just at the output surface of the cuboid.  
The dielectric cuboid has lateral dimensions L = λ0 along x and y axes while the 
dimension along z is H = 1.2λ0. The performance of the terajet produced by this 
structure is evaluated numerically by changing its refractive index from 1.2 up to 
2 when it is immersed in vacuum (n0 = 1) demonstrating a quasi-spherical terajet 
just at the output surface of the cuboid when its refractive index is 1.41. 
Moreover, a full comparison between the 3D dielectric cuboid and its 2D 
counterpart is performed using a metal particle inserted within the terajet region 
and evaluating the backscattering enhancement. Demonstrating that both 
structures are able to produce 3D (spherical) and 2D (teraknife) jets and to 
enhance the backscattering of particles placed within this region. 
 
The performance of the terajets produced by the dielectric cuboids are evaluated 
numerically and experimentally at sub-THz frequencies, using a cuboid made of 
Teflon (n = 1.46) with air as background. Experimental and simulation results of 
the power distribution along the transversal x axis are carried out at the distance z 
= 0.1λ0 demonstrating a good agreement between them with a focusing 
enhancement (ratio of the power distribution received at the focal position 
evaluated with and without the 3D dielectric cuboid) of ~10 times the incident 
plane wave. 
